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— J!%«iJBlE«d&«Fiaia5S Li 1+X 
Mivz-yO^MSW M : ?H:^0.56<U/Mn=(l + X)/ 
(2 - Y)<0. 62,#S. - 0 . 2<X<0. 2 , Y<1 . 0) Br^TF M 
5feH^S!«KiI,-^AW-«l^^ Li 1+z CoQ z (^ + , 
-0 .5<Z<0.5)^to4ftlftffiftW»5£U 1+z NiQ 2 (- 

o.5<z<o.s )m*SKM*«Msi4»tiittiMS4> i *Ha*T 
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1. -##7K4#>f fcaMi^. 
&4Mt. Li l+x Mn 2 _ Y 0 4 (£.t> 4MH&tfr#-f-*b;# 0.56 

<LiMn=(l+X)/(2-Y)<0.62, #JL-0.2 <X<0.2, Y < 1.0 ) ^/pM^tf & 
J^^i&£. Li l+z Co0 2 (&t, -0.5<Z<0.5) #hM^ 
£r&43L#»Xi&5K. Li 1+z Ni0 2 ( , -0.5 <Z<0.5 ) 

frff\&&mz*&fttfi2-'y 1 *ttf B Bt^ 0.05 < B/(A+B)<0.2 & 

4*., 4^ 4fc. 49^t^#^ 

3. 4W^']*^2//r^^#^^^^^iE-^l, ^.#4it^^^r 
i££&;6S!!4£S£<& ( Li l+x Mn 2 . Y 0 4 ) ^— ^fl/^^te^&X^Bg 
fc&^&fcsk&^ifi&^fc C 0.56<C<0.62 ( £.+ ,-0.2<X< 
0.2, Y<1.0) ifi#L&, 

#^ia^Li l+x Mn 2 . Y 0 4 ( t #-^*b# 0.56 < Li/Mn= (l+X)/(2-Y) 

<0.62, *JL-0.2<X<0.2, Y < 1.0 ) ft&7Ftf]2i&Z*!l4ZL&43L{fifr&* 
^^it^Li 1+z Co0 2 (^*, -0.5<Z<6.5) ^r^^^^^it^ 
Li l+z Ni0 2 , -0.5<Z<0.5) I ft ft** 

4jL^4£t 1 *M»*tf * B Ht& 0.05 < B/(A+B)<0.2 & ffl 

1 



f 



#^^#^rii^o a ^ 2!4i&&, i£tiFflME£i^i&feflMEti---*l< 
frfitk4ks 45, 4$> 4K., 4fc, 4$-, 4£, 4fc, 4*, 4fc, #3, #, IS, 4*-, 

#*E;t§^i£&A;eig4irtUl (Li l+x Mn 2 . Y 0 4 ) tf— - dp^^-ft^J^ 

(iC*,-0.2<X<0.2, Y<1.0) tf:£*i&-fT J.4fc. 

7. — £&-5p&^ • J&&4£&^# 

Li )+x Mn 2 . Y 0 4 (iCt, ^^tf/fc-f- 
*b # 0.56 < Li/Mn=(l+X)/(2-Y) < 0.62 , # JL-0.2 < X < 0.2 , Y < 1 .0 ) f% 
&&1h'JLhXQ&MM&.* i^#i&i(,Li 1+z Co0 2 , -0.5<Z<0.5) 

/^4L^tt4m4S^&£ ( Li 1+2 Ni0 2 -0.5<Z<0.5) 

ii#^4E^^r^^t^#^J-^ 1 B B<M&0.05< 

B/(A+B)<0.2 &m#) tbW3&4T%bfr¥l SL$Ly£fe#j/$?/rfo&tf] j£fe. 

2!#i&4£, «Tit^rlfcttiS*A^i4.«|l«ttt^— ^p^^^t, 45, 4$, 4*., 
20 te, 4fc, 4A, 4*, 4fc v 4B, #, 4R, 4£, 4)6, 40jM&t&*H*&6$ 

;S2!&8M£ (Li 1+x Mn 2 . Y 0 4 ) ^-^^^fii^-^^lL4^9t , 4£, 

tfj/f^tb C 0.56 < C < 0.62 ( sK, t ,-0.2 < X < 0.2, Y 

25 <1.0) 

10. 4M*^#'J*^7~9 tte—W&tf ##4*- 

11. 4M*;M']*# io JM****.***!*^ 

2 



12. — ##7tis,1/V&iL&«iM3&yt'&* • ff6&4*&-?-tf 
A Aft «*UM^iiMfc**tttf 

# & )5f^ 0f #> & *• *Jit ^ * , ^ Li 1+x Mn 2 . 

Y 0 4 (£,t, 4M*4£tf>£-?-*bj*> 0.56 <Li/Mn=(l+X)/(2-Y)< 0.62, #.H.-0.2 
<X<0.2, Y<1.0) /8t4L*^*A*4!<Mm^**- J^S***, 
Li l+z Co0 2 ( t » -0.5 < Z < 0.5 ) #r4t^tf Li 1+z Ni0 2 ( 

*, -0.5<Z<0.5) /St^^tttttt+itrfJ^J.^ l**tf*M^ ff^^T 

1 #t#&vM$3r*# B Jft4&0.05<B/(A+B)<0.2 A$ris4flifcjfc 

13. 12 ^rs*.^^*-*.***.^^^^"*. 

45, 4<5. 4fc* 4&. 41, 4£, 4&> 4f^ 4S, 4£* 4fc> 

;M#i£&A;e3HMU£ ( Li 1+x Mn 2 _ Y 0 4 ) ^-^P^^WiAI* 
Bt, 4SU ^^^^Jf,^^^^^bC^0.56<C<0.62 (iCt,-0.2 

<X<0.2, Y< 1.0) 

15. tfUfc***]^ 12-14 +4£— #tf«£***l^ l fe##*'*'***H* 

16. *M&*U'J*£ 15 ^J£*^^*.*,jlf**.*.^^at^*. 



W *t si Mi A a ifcfe # J. jMUHMMt AM 

4&SM£ (LiNi0 2 ). (LiMnp 4 )^^^^ii$l^r>^^^'ft^-^ 

t. *i"f-4MM* (LiNi0 2 ),£M*#^:f:tf#,&, <a#£#£.4£4H±, 

(LiMn 2 0 4 ), IMMf»^t@^M^#A, iBJfl-£.£J>L&#faffcit 
# A# JL& & >& T*M^ * Ji# J*.4£ i&&(LiCo0 2 )£ # $ *. 

(LiCo0 2 ). 

*#L*-t4L«it?H'**.**4tt5fc,' #^f-^«*4L^4*St4£(LiCo0 2 )^ 
1NW*h }£»4-$'fiJLfc:&tf4i«US (LiMn 2 0 4 )^,^?|AviD. 
it#Hh*T. ^T^^Ii^4S (LiMn 2 0 4 )^^*^i-lJia, £.EJ^# 
^f-f - 9-293538 -?-4MR. t . #"&7 i£i±£<&6MS (LiMn 2 0 4 ) t sM°#S£4£ 

1 



CUCoO,)*:*^** (LiNiC^tt 

&■ B^MHH^ 9-293538 ^^t/Wtbtt^:*-*^. 

44 * #> % »4T ^ *>M JE*L • W "t ^ Jiiiittt.#J!| Ji ft * 

#Jfc, jMCW********^-* 6 * 1 ' Li 1+x Mn 2 . Y 0 4 
4E*M«J*-f-*# 0.56 <U/Mn=(l+X)/(2-Y)< 0.62, # .E A ? 

<X<0.2, Y<1.0) /3fr;M^5fcA***MM** ^^ia^Li 1+z Co0 2 
-0.5<Z<0.5) ^4L*^«rAtt*»i54Sfi*.Li 1+z Ni0 2 -0.5 

<Z<0.5) )it4L*^4MM»t-5tA^i^ l#at45*^#A- 

k.to/LfM*.*Jlf L & J t. **B*i»5£^X, OTa^*JUH** 



^t,$.lr*l#^iti±^*.Jb^***.4L^, ^^liL^^-^tb^ 0.56 
^ ^4£§M£<Kf4£*>4£#;&-^*b Li/Mn 0.56 < Li/Mn < 0.62 &S) f*) 

«M^*4MMMM*tf m *t#-&.&m°$:£- 20 « % ^r. 

#tf J.!>' 1 B» 0.05 <B/(A+B)<0.2 tftbWi&^f 



*t*M*k*JW, *L&> ^ 49* *~ ^ ^ 
IB, 4)5,. 4aiM*t**&#*P^"- 

#*t^>&) < 0.62 f*l 

*ip4frlfc4«**W^**^*A^^- ***** 



@ 3 %&ifiVA \C *> t M#L*>$l&.m. 

m 4 £4L^ttlMM&*'±£ 15 **%Bt, 3C it** 

S 5 20 3C it*%BfrWJ**3fc 

m 11 ^^^^^^^-tb^tb^^^MS. 
1. 

15 (l)£*fc#'J 1 

:MHS*i& A Li 1+x Mn 2 . Y 0 4 ( + , -0.2 < X < 0.2 , Y < 1 .0 ) -M**$ 
**%?fc»Xi£&Li l+z Co0 2 (£<t» -0.5<Z<0.5) & 

*J#»;ea>, #«^Mfr;K&&SiJ}&^£A Hosokawamicron 
20 Mechanofiision JUti ( AM-1 5F ) ) t . 

1500rpm 10 *Kt, 4fc£/*£.£LtiU t** 

25 &i±-f-*j£i /£)£/iU££JM.. ft*t%&M 1 tfj£#U*.a. 

(2)£*fc#') 2 

Li l+x Mn 2 . Y 0 4 ( A. t , -0.2 < X < 0.2, Y < 1.0 ) ;M^# 
Mc. B B ^5!4i^4S90**%^^it^Li, +z CoO 2 (£,t» -0.5<Z<0.5) 
4£i£4* 10 J:* % 200g, #is^-^^J*^$'J^^3. 

30 ( #H°> Hosokawamicron Mechanofiision ( AM-15F ) ) *t* . 
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(3) £*Mfl 3 

Li 1+x Mn 2 . Y 0 4 ( . -0.2 < X < 0.2, Y < 1.0 ) 
^ B B a ^^^4£85 «%^^^^Li 1+z Co0 2 -0.5<Z<0.5) 
iFti&tttt 15 % 200g, 4f«aWHfr*.**^«^*-* 

( ^'Jdto, Hosokawamicron Mechanofusion 3£JL ( AM-15F ) ) *}* . 

(4) £*fc#'J 4 

Li 1+x Mn 2 . Y 0 4 , -0.2<X<0.2, Y<1.0)4L*« 

^ 9 B a^^^^.4£80.5**%^^iti<.Li l+z CoO 2 (iCt. -0.5<Z<0.5) 
4Li***tt 19.5 « % 6^ 200g, 4*****MM***I *^ 

&3L (#'Jdt*, Hosokawamicron #il^J Mechanofusion ^.JL (AM-15F)) 

t. 

&^:M500rpmtf#i&## 10*Ht, 

(5) >b&#'J 1 
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Li 1+x Mn 2 . Y 0 4 (A,t> -0.2<X<0.2, Y<1.0)iMHft*. 

5 16$iE45iSLe. 

^^ii.A.Li I+x Mn 2 . Y 0 4 (iCt. -0.2<X<0.2, Y< 1.0 
Ml B B ^«14i.^4E70**%^^it^Li 1+z CoO 2 -0.5<Z<0.5) 4. 

TFtf £r&4£ 30 « % 200g, JSS^-^-i 

10 ( ^'Jdbo, Hosokawamicron ffl&ift Mechanofusion 3t3L ( AM-15F ) ) + . 

m/5*X 1500rpmtf#il4H& \0fr4f> ^**T 

(7)Hs4£/M 3 

£^i&3^ Li J+z Co0 2 ( ^ t » -0.5 < Z < 0.5 ) &.^ttte&M + 

6^jLi5.^e, fv gtfjJWL, ^#J#^iMSila. b, c> d. e, f* g 
25 4.3V~3.lVttjfc;&«fei*l£, Jfe**. 1 *f*. 
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■in -hit # * &.-C-frnAH/cl 




180 


112.8 


b 


176 


115.5 


c 


172 


118.3 


d 


169 


121.0 


e 


184 


110.0 


f 


163 


126.5 




130 


165.0 



4*{V)* 4fc(Ti). 4£(Cr), 4£(Mn), *A(Fe). #(Co). 4fc(Ni). #)(Cu), #(Zn). 
4&(Sr), 4£(Zr)> 4fc(Nb), 40 (Mo)^^(Sn) . 

2. a#ltf*M* 

3. ^ft^i^feJ&tf^Wfc 

£jLj£*>]4ttf 1 ~4 tfiMMSla, b. c. d »5*#Jfc«/W 1 ~3 tf) 
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IM*g^(LiPF 6 )tffc*f>&, ^#ofl/Mj*£*# 500mAH^^^ 

*L A, 2 tf]SLtiL%L b to/&#i&^*Mt# £*fc#'J 2 tffcakB, 

3 6^iE*Ul c ^ft&itfi&^'feaMf # c c, &m 

#»] 2 i£#U«L f *&A^iUt%*.^^Hi«t'« 2 F, #Jf]&4£#»] 3 ^ 

>&^&#J , j&jLi£^^g£ ^^SS(EC)^^^ £,Slr(DEC)tf 

— fS&(DMC), 8§(EMC)tf> >&^tb#<], #J*j-f EC 

M. DEC> DMC, EMC 1 5:95-60:40 ^itS^fv^. # 

• % fcflW , LiPF 6 # *b , -it"^ ^ « LiBF 4 , LiClCv LiN(S0 2 C 2 F 5 ) 2 

20 

4. 

(l)$3.4M?-i&4&' 

#jLi£#J/k&^<fe>& A~G, ££ffi*MfeT»a 500mA ( 1C ) tff&'k 
4.2V, £#Ji& 4.2V feft-kkU 4.2V & JL#J 
25 >ii*J'J 25mA MT, , 10 ^Ht> ^ 500mA ( 1C) a^st&^vifL 

tfit&S'JtfiL&^f jL^^E 3.0V, i&^ft 4.2V— 500mA ;t <&>jJl—;tfc 3<* 
500mA ^ ii=fl„ i&# , JLfatLJz , % &$£)&T U 500mA 

(1C) & 4.2V, £S'J& 4.2V ;£^dte^ 4.2V 6^<&>£jl 
fcLM'J&fcfci&iiJ'J 25mA K*T, &J&&60X^*^T*M?-20A. 
30 4M»j;t7##^tt3-fc>*> A ~ G ft fc&fcvM*^;* ft 
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&VX 500mA (1C) ft************* 30V W 



4t 2 





(V) 


(ml) 


(%) 


(%) 
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0.16 


4.6 


57 


73 
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0.15 


3.7 


59 


76 


C 


0.15 


2.7 


61 


78 


D 


0.13 


2.3 


63 


79 


E 


0.17 


6.2 


56 


72 


F 


0.13 


2.1 


64 


80 


G 


0.11 


1.0 


67 


84 



£.2 41$. ^rt«A4E4lE*Jt4l*^*^JMl^rtsft4N 1 

4*JiaL*4Att&-*.& A-G, ££*WfcTS* 500mA (1C) 
*SUt**l 4.2V, -MDfc 4.2V fkftteVX 4.2V ^m^t jL*fl*fc*. 
ft&J'J 25mA i*T, #.jL 10 *Ht, # 500mA ( 1C) tfjikk&fa 

^t*,$'J^t^*fit*.H 3.0V, i&ff 4.2V— 500mA 5t<&>.£— 

10 



500mA Jfc*ilkifc*,i±#, 6Wtfl*&T&& 20 «'J^^M->^ 



A 3 









A 


1.62 


6.3 


B 


0.98 


3.8 


C 


0.63 


2.4 
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0.43 


2.1 


E 


3.44 


8.9 


F 


0.37 


1.8 


G 


0.17 


0.8 



ov isus-^Hf^^^iit*^^-*-- -r^i^ 

#Jiil#J/&tfj-&*fc& A~G, 60X:.6<i^ifeT^ 500mA (1C) tf)^ 
fc*,$iiUt,WJ 4.2V, 4.2V fefttetX 4.2V jM&'fe 

fcSfci4J»J 25mA >XT, M^, 10 *Ht, ^ 500mA ( 1C) tf^&'fe. 

VjU£^2'J;& 3.0V, ^fit#^>Lit*.^^i<-^, 
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) 1 tf) A, ttO'&ifi&til%&*\ 2 tfiMS. b (4£ 

&MW&to : i% 10 ) £*fc#'J 2 B, 

*4A 3 6^iEfec 15 ) 3 tffc&C, 

ii-!-a4L*iM***l 4 ttiMl d («r*.4Ktt**Ht* 19.5 **% ) 

4 6*f&>& D, ii-tO^^tb^'J 1 tfifcl e ( St^r^nlirtt. 
41) ^tb^-J 1 fc&E, %^B;MMUlJ*Mfc*! 2 tf]Sf-te. f (4*8&& 
6^«p^:^ 30 «% ) *b&#'] 2 fc&F, A.M^mb4kW 3 
jt*L g ( *##«M* ) *b£c#] 3 G. 

FMWr<&*£ 5 * * % 154 Ji. 
(4)&;&<ki&& 

#Jii£-*']&#£-*,& A~G, ££*S.Sf*fcT^ 500mA (1C) 
4.2V, 4.2V MtftibVA 4.2V jLf>J 

&i£j«J 25mA ^T, 10 *Ht, >S* 500mA ( 1C ) 

ifcWJifc*,**- Jt*.^ 3.0V, **t**^*iB 3 

tt% ) ft^^'l 1 A, iZ^r 04L*^^*^ 2 #j£#t b (it 

fft«^i^*>t^ 10 ) 2 tf)*L& B, ♦^MMUfl^ 

tt-ttec {%W8.W&&>±% \SiL±%) #) £&M 3 <tt<fe& C, 
ii-t a^^^^J 4 <ftj£j& d (4arfiM*#T#*»*# 19.5 ) 

4 D, ^-f-O^^^tb^'J 1 #)SLfa e ( >5l^"^#^ 

41) tt&$fctf"J 1 #&&E, ii-f A^^tb^'J 2 tfiLfcl f 
j^^ot^ 30 3: i% ) fttb&W 2 F, ittU$JF&m)&8M 3 

iE*?t g ( J\%&&L4£ ) *b#.#] 3 G. 

jE&a 3 + K 2 iLfcl b (S 3 + tfte-f-<>). £ 

12 



#>Mp*,£. 20 **%*ii*]Bt, tiT&&#&&&0t-8r%* f ]& / ft*>&tfi 

vXJi^MJ, ttiM*&4fctf^»*£20**%^l*q. X, frmi&&1s>fca~ 
g, *Jtt4l^^4l+^^Jl«««A^3 4tiUfc**Sfc+, £4.3V~ 

(5)i±&fci&3£ 

frTtflTttlt*.***, tf&>t*4H*aMf*W*. *P> ^#J>££-3>Kt 
A~G, *ti£#^3 >htf3-%,a&*A~Gi5l 500mA (1C) 
^>?L 1500mA (3C) *,>^^f i±&&> «L»]itB*tf 

•fc-f-o^M: 3 ^aMTiLi**. «,--*a4l* 3 <M*3f 1 



*4 
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3Ci±JL<& 
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X 



fct, iM;4*^4*#'&fi&£B&;>'^ 15 **%^rt #$$■*»*# 

^»*»t4t30°/o^JiBtJl4.^. •*»£**»*# 19.5**% 

*&*»*-&*££ 20 ** % . 
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tfl*L$L C 6* 3C i±&4LB*tf#'& <##f-ii£*Bt« *** 
**4L**A). ***** 4 ***J«4MMM***» 
19.5 (**«4«*it*Ld) tffci** D 3C it*.* 

Httf#«hfc, **Sr**® 5 & 3C St**i»+. 

12V B t J■iz7*^^*i*.>^*»^• 
^S4t < fc*.*.Afc£J i2v at, «,5fc^4L*aA*^» -Moci. 

200 x: te#**H##aUHt*. *jfcaAA*ITi*-. 

0&sfr3M*BMM$iMi»*£ 20 $ * % »* 1*1 . 

5. «^r**W# 

«IT. W*^4»^**»*H*.* 15 JM********** 

W*Jt^fiA«*Jt*L4fr*iM». h. X., #£l&4£> 15 «%^*«t« 

«Ait*^^l***i**^**^^» **** * ' 

itflf*— itat^, toWtm <*Mf**) «JAJM«.^4t4b* 

14 



500mAH 6^^^*,^. ^ jt^l c fc>fc C, JKmSLfa h 

#Ab^6^jL4?l c 6$%J& C «UUMJi*Mf T^N^G^^a. i I )=b 

ftM&feto® 8 #r^. ® 8 4t#l, LfflttT iSj&^#*t3g#iL;& c 
4*b C tb&m&lf T4fr*P-8l^tt*,#L i tffcJk I ##,#6$#'l±. -er^i^ 

6. : &*p&SdL42. 

;^^it^Li l+x Mn 2 . v 0 4 (j^t> -0.2<X<0.2, Y<l.0)4tn**$ 
&>VS^4£#^85±*%^i&A.Li, +2 Ni0 2 (5*,t> -0.5<Z<0.5) & 

Hosokawamicron 

Mechanofiision %L% ( AM-15F ) ) + . 

15 



SOOmAH ^i*^*.*. J- ***** J iSlX-t*.**** C ( 3 
4tJii£iq#^AA«,(500mA(lC)). * *f*. ®9 



JK 5 





(V) 


, (ml) 


(%) 


(%) 


J 


0.16 


3.1 


59 


76 


E 


0.17 


6.2 


56 


72 


C 


0.15 


2.7 


61 


78 



X, iMJ it**,*. J* Ex C, *>.hi£|S]#> 3.0V 



& 6 . 




«t>ai^(V) 




r j 


1.21 


3.1 


E 


3.44 


8.9 


C 


0.63 


2.4 
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jLi£tf&&&&fll 4£fr&ififc^lb(Li/Mn)% 0.601 #&&;S2!4i. 
SM*. & ^^^*b(Li/Mn)&-fc7* *f*4MMWW** fttMUlA 60 

-r^fc, jfcdi 60^CT 300 fltotftetf-T ;£"?->b(Li/Mn)tf&±##*. 

j£*L*'lM*Jf » ( JE.*5.^l4#>t^^(inAh/g)), ll 

41® 10 +*Ti5IjM1, dWMfc^&(Li/Mn}fe 0.56 xXJi, #-f-Hs(Li/Mn) 
^^t, 60X2 )T 300 £>&^b(Li/Mn) 

gp^-f- 0.62, «*Mfr*-kfc#flflJLtfJ**>. 3— 3T«r, ll t 

^*#-##^-r*^^-^tb(Li/Mn)^ 0.56 #Jl, £ i±A*f ^ *b 
(Li/Mn), ^f|>lBj£*L»'lit^^*^^. ©J=b^^tb(Li/Mn)^E.^.*^ 
#4^i/fctt 0.62 v^T^t^T. 4fci&,&^b(Li/Mn);$£. 0.56 

< Li/Mn < 0.62 tt B f*J tfKi . 

Ti. Ci\ Fe, Co, Ni. Cu. Zn. Sr. Zi\ Nb. Mo^Snf ) %3kfc, 
( Li/(Mn+Metal) ) ^ 0.56 < Li/(Mn+Metal) < 0.62 ft © f*J 

■f&^ttfcak (iM"*-B 

17 



jt^jL^rt, jt^— «l— «*afc» 1000) 

*«k=.&»tt**«^&*l + . 1:10 tfrtrtN*^** lmol/1 4* 

tfc^^T^|L^^(LiPF 6 )^^. **ft^**+aA 3ml 
^?|j^#J^s$-*»7*te,^it#L*fA^BS ( tert-hexyl-peroxypivalate ) 
5000ppm ikX#JZ* * 60TC^iijSE>* 3 *B*aM«4fc*t«. *1A** 



* 7 



***** 












(V) 


(ml) 


(%) 


(%) 
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0.13 


1.6 


63 


79 
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0.15 


4.8 


59 


73 
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